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SPECIFICATION 

1 . Title of the Invention 

MAGNETRON 

2. What is claimed is: 

1. A magnetron characterized in that the distance between inner and outer 
strap rings alternately connected with anode wing pieces is within the range of 
1.1mm to 1.5mm and the axial height of the strap rings is within the range of 
1.5mm to 2.5mm. 

3. Detailed Description of the Invention 

The present invention relates to a magnetron having improved efficiency. 

As shown in FIG. 1, the magnetron includes a hot cathode 1 arranged in a 
magnetic field in parallel with the magnetic field, and a cylindrical anode 2 
coaxially arranged to surround the hot cathode 1. The magnetron is designed to 
generate microwave power by applying a direct current high pressure between the 
cathode and the anode and generating bunching action in a hot electron generated in 
the hot cathode 1 toward the anode 2 to perform cycloid motion. Efficiency of the 
power input at the direct current high pressure turning to the power externally 
propagated from an output antenna through the microwave is obtained by a 
multiplying electron efficiency and circuit efficiency. The electron efficiency is 
determined by efficiency of direct current power turning to microwave power inside 
the magnetron. In other words, the electron efficiency is determined by subtracting 
a loss value of kinetic energy of electrons due to thermal loss when the electrons 
reach the anode 2 while orbiting. Meanwhile, the circuit efficiency is determined 
by efficiency when the generated microwave is propagated from a cavity resonator 
4 provided in the anode 2 to an output antenna 3. In other words, the circuit* 
efficiency is obtained by subtracting copper loss due to microwave current applied 
to an inner wall of the cavity resonator 4. 

In the present invention, it is intended to improve efficiency of the 
magnetron by improving the circuit efficiency. 

The circuit efficiency is determined by copper loss in the cavity resonator 4. 
The cavity resonator 4 includes anode wing pieces 5,5,... radially fixed to the inner 
circumference of the anode 2 at even numbered constant intervals, and strap rings 6, 
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6,,.. in pairs provided to make voltages of the wing pieces equal to one another. 
The wing pieces are alternately provided. The copper loss of the cavity resonator 4 
is divided into copper loss due to current applied to the inner wall of the resonator 
and copper loss due to current applied to the strap rings. Generally, the copper loss 
in the strap rings is greater than that in the cavity resonator. To reduce the copper 
loss, it is required that Q of the cavity resonator, i.e., a direct current resistance ratio 
0)L/R of a resonator reactance in resonant frequency be increased. 

Qrof the cavity resonator having no strap ring is obtained as follows. 

wherein, A is a sectional area perpendicular to an axis of the anode of the cavity 
resonator 4, 8 is the permeation depth of the microwave determined by material of 
the anode and frequency, and P is the length of the inner circumference of the cavity 
resonator 4.) 

Further, Q s of the strap rings is given by Q s = b/8 (wherein, b is the distance 
between the strap rings). 

Further, Q u of the cavity resonator is obtained from Q r of the cavity 
resonator having no strap ring and Q s of the strap rings. In other words, Q u of the 
cavity resonator can be expressed as follows. 

_i L (IL + _!_ flk. 

wherein, O s is capacitance between the inner and outer strap rings and O r 
is capacitance of the cavity resonator, and OT=O r +O s . 

In the present invention, efficiency of the magnetron is improved by 
reducing the copper loss in the strap rings using Q s = b/8 of the strap rings. In the 
above expression, it. is noted that 8 is a predetermined value but Q s increases in 
proportion to the distance b between the inner and outer strap rings to reduce the 
copper loss. However, if the distance b is simply increased, the capacitance O s is 
reduced so that the resonant frequency may be varied from a predetermined value. 
The capacitance can constantly be maintained by increasing the axial height m of 
the strap rings considering that the axial height m does not affect other factor of the 
capacitance of the strap rings, i.e., Q s . As shown in FIG. 2, the strap rings 6, 6 are 
fixed to grooves 7, 7 of the strap rings formed at the wing pieces 5. The strap rings 
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in pairs are coaxially arranged at both ends of the anode to make potentials of the 
alternate wing pieces equal to one another. The wing pieces are alternately 
connected with the strap rings. The grooves 7 are formed in a stepped shape by 
combination of a portion T fixed to the strap rings and a portion " passing through 
the strap rings at intervals. To increase the height m of the strap rings, the grooves 7 
should be formed deeply. If the depth of the grooves 7 is too deep, the distance 1 
between both bottoms of the grooves is reduced, thereby resulting in that retaining 
force of the front end of the wing pieces 5 becomes weak to cause distortion. Since 
the height h of the wing pieces 5 is 9 to 10mm in case of the standard magnetron, 
the distance 1 between both bottoms of the grooves is required within the range of 
at least 4mm to maintain strength. For this reason, the notching length is within the 
range of 10mm-4mm=6mm, and the depth d of the grooves 7 has the maximum 
range of 3 mm. If the depth of the grooves 7 is 3 mm, the maximum height of the 
strap rings 6 received in the grooves is 2.5mm. If the height of the strap rings is 
2.5mm, the maximum dimensions b that can space the strap rings is within the 
range of 1.5mm. 

Furthermore, while the existing distance b between the strap rings has been 
within the range of 0.6mm to 0.8mm, the distance b of 1.1mm or greater is required 
to improve efficiency. To give a predetermined resonant frequency to the 
magnetron having strap rings 6 arranged at intervals of 1.1mm, the strap rings 6 
require the height of 1 ,5mm or greater. 

The distance b between the strap rings is determined within the range of 
1.1mm to 1.5mm by the above condition. The height m of the strap rings is 
determined with the range of 1.5mm to 2.5mm in comparison with the existing 
range of 0.8mm to 1.1mm so as to match the resonant frequency in response to the 
distance b. By changing the dimensions of the strap rings as above,- in the present 
invention, the circuit efficiency can be improved from 92% to 95%, thereby 
remarkably improving the whole efficiency of the magnetron. 
4. Brief Description of the Drawings. 

FIG. 1 is a plane view illustrating an electrode portion of a magnetron and 
FIG. 2 is a side view of anode wing pieces illustrating a fixation shape of strap rings. 

4: cavity resonator, 5: anode wing pieces, 6: strap rings, 7: grooves, b: 
distance between strap rings, m: height of strap rings. 
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AMENDMENTS 

1 . Claims are amended as appendix. 

2. In the specification, page 5, lines 6 to 12 [metal material. . ..] are omitted. 

3. In the specification, page 6, line 7 [4... coating layer] is omitted. 

4. In the drawings, FIG. 2 is amended as appendix. 

APPENDIX 

In a method for fabricating an anode of a magnetron, the magnetron 
including a plurality of veins radially arranged inside a cylindrical anode and a 
microwave output antenna arranged at a proper position of the veins, the method 
comprising the step of forming the anode using an aluminum alloy, the cylindrical 
anode, the veins and the antenna being provided in a single body. 
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